Distribution of the glucose transporter in the mammalian brain.
We used [3H]cytochalasin B as a specific ligand to study the glucose transporter of the following tissue preparations: (a) microvessels derived from the cerebral cortex and cerebellum of the rat and pig, (b) particulate fractions of the cerebral cortex and cerebellum of the rat and pig, (c) lateral, third, and fourth ventricular choroid plexus of the pig, and (d) synaptosomes from the pig cerebral cortex. Specific, D-glucose-displaceable binding of [3H]cytochalasin B was present in all the preparations studied. This binding was saturable and displayed the kinetics of a single class of binding sites, similar to the glucose transporter found in other mammalian tissues. The density of the glucose transporter was much higher in cerebral and cerebellar microvessels and choroid plexus than either in crude particulate fractions of the cerebrum and cerebellum or in cerebral synaptosomes. These findings agree with the physiologic function of brain microvessels that transport glucose, not only for their own use, but also for the much greater mass of the entire brain. In the pig, the density of the glucose transporter in cerebral microvessels was significantly higher than in cerebellar microvessels. Irreversible photoaffinity labeling of the glucose transporter of synaptosomal membranes with [3H]cytochalasin B followed by solubilization and polyacrylamide gel electrophoresis demonstrated a single region of radioactivity that corresponded to a molecular mass of 60,000-64,000 daltons.